Abstract
This qualitative study explores the illness experiences, the efficacy of pulmonary rehabilitation as perceived by patients with chronic obstructive pulmonary disease (COPD) 
Introduction
Chronic obstructive pulmonary disease (COPD) is a preventable and treatable disease which progressively and irreversibly restricts airflow 1 . Tobacco smoking is its principal cause 1 . Disease severity is classified by the Global Initiative for Lung Obstructive Disease (GOLD) as mild, moderate, severe or very severe 1 . Lung capacity is measured by the ratio (FEV 1 /FVC) of forced expiratory volume in one second (FEV 1 ) to forced vital capacity (FVC) 2 . COPD's chronic suffering, physical limitations and psycho-social trauma 3 are treated with medication and smoking cessation. Pulmonary rehabilitation has proven effective in inpatient, outpatient and home settings 1 and is associated with quality of life (QoL) improvements as assessed by the Saint George Respiratory Questionnaire (SGRQ) 4 , Chronic Respiratory Questionnaire (CRQ) 5 , walking and/or cycle ergometry tests 6 and spirometry 2 . Increased scores on QoL and exercise tolerance tend to outpace pulmonary function 7 improvements.
Despite increasing qualitative studies of COPD 8, 9, 10, 11 , its human calculus is poorly understood. What is lacking is a dense ethnographic description of COPD as a "cultural idiom of distress" 12 . Medical anthropologists have revealed that providers' and patients' constructions of disease and illness, respectively, often contest each other 3, 13, 14 . In 1977, Eisenberg 15 first drew a distinction between the professional biomedical notion of disease and popular ideas of illness. The following year, Kleinman et al. 16 illustrated critical differences between disease and illness. Disease is configured, objectively, as an alteration(s) in a patient's anatomical structure or physiological functioning. Illness, in contrast, is the subjective human experience of living with the malady. What matters here is how the disorder is perceived, experienced and treated by the person and family members in daily life. Illness is necessarily polysemic and multifaceted. Medical anthropologists 17, 18 speak of "social suffering" to link individual experience of pain and distress to the wider social events and structural conditions that are often the ultimate sources of human misery.
How is the illness experience constructed and how does it vary between individuals and across distinct ethnic/cultural groups? 3, 19, 20 . Does the health professionals' dominant discourse about COPD de-legitimize the opinion of those suffering its aftermath 21 ? Giving voice to patients, as individuals, prompting their illness narratives 22 , valuing their lived-experience and improving their social suffering can help health professionals to reduce clinical conflicts and promote humanized patient-centered care 3, 23, 24, 25, 26, 27 .
This qualitative study reveals the human illness experience of COPD and its impact on daily living. It describes how severely-ill patients subjectively perceive, evaluate and critique the therapeutic efficacy of in-home pulmonary rehabilitation.
Methods
This study is part of a descriptive clinical investigation and was undertaken between October 2009 and June 2011 in a hospital-based pulmonary service in Salamanca, Spain. During scheduled appointments, lung specialists selected patients who met four criteria: (1) severe or very severe COPD diagnosis 1 ; (2) present no cognitive or mental conditions prohibiting participation; (3) eligible for home-based pulmonary rehabilitation and; (4) never previously participated in pulmonary rehabilitation. 41 patients were randomized into treatment (TG) and control (CG) groups for the clinical/epidemiological assessment (Table 1) .
Of 23 TG patients, all (100%) agreed to be interviewed in-depth about their COPD experience ( Table 2 summarizes the socio-demographic profiles). Initial contact was made at the hospital followed-up by a home visit when informed consent was obtained. After establishing rapport with informants, a semi-structured interview was conducted to probe participants' lifestyle prior to COPD, disease onset, daily-life limitations, concerns/fears, social relations and pulmonary rehabilitation's self-perceived efficacy.
In-home pulmonary rehabilitation intervention
Since no pulmonary rehabilitation program existed in this region of Spain, an innovative, daily, three-month home-based intervention was implemented. A protocol of stretching, aerobics and strength exercises were taught at home, eliminating the trip to the city and its medical center. Patients' stairs, static bicycle, unused treadmill and existing neighborhood streets were used for aerobic training. Weights were provided for strength exercises and adjusted to the patient's physical condition. A simpleto-read COPD guideline and calendar with the dates of the physiotherapist's visits were provided and breathing techniques were demonstrated. Strategies for inserting exercises into daily activities were also shared. Initially, two visits were conducted during the first two weeks to ensure patients had adapted to the exercises Table 1 Patients' clinical characteristics.
Variables
Treatment group (n = 23) Control group (n = 18) n % n % COPD severity and were performing movements correctly, confidently and without fear.
Self-perceived efficacy evaluation
Utilizing a semi-structured interview 28 
Results
Informants experience COPD in subjective ways. Patients scrutinize subtle changes over time in their functional status and critique the intervention's impact on their daily lives. They identify their baseline health status, or "GOLD standard", as "leading a normal healthy life" before diagnosis and before suffering any physical, emotional or social aftermath. They mentally compare their functional capacity upon falling ill with their baseline standard, identify diminished pulmonary capacity and other negative health impacts, pinpoint and describe gains in breathing capacity and other improvements. Moreover, patients judge pulmonary rehabilitation's efficacy.
Subjective GOLD standard
While informants' subjective construction of COPD is mutable and multifaceted -"It's not the Table 2 Patient's socio-demographic characteristics (n = 3). 
Pulmonary rehabilitation self-perceived efficacy
Chronically-ill patients evaluate pulmonary rehabilitation efficacy using myriad criteria other than FEV 1 improvements on medical charts. In narratives, informants weigh health benefits and therapeutic efficacy on at least 11 meaningful changes in: (1) thorax anatomical structure; (2) breathing patterns; (3) fear of death by "suffocation"; (4) muscular mass; (5) ease of movement; (6) control over life; (7) dependency state; (8) selfesteem; (9) feelings of happiness; (10) desire to live; and (11) sense of "normalcy".
All informants perceive respiration improvements resulting from breathing techniques. They perceive the benefits of pulmonary rehabilitation when panic and fear of death by suffocation subsides. Others judge efficacy based on perceived muscular changes and their ability to walk, get dressed, shower, shave, brush their hair and climb stairs without fatigue: "When exercising, my hands and fingers don't fall asleep anymore. When stretching, I've noticed my legs don't knot-up". Although he disdains exercise, after three months exercising Señor Julio, 59, married, with very severe COPD (FEV 1 = 23%pred), rates pulmonary rehabilitation efficacy based on improved ease and a greater range of physical movement: "I was going downhill…couldn't move easily. But with exercising, it came back! I see the benefit with my own eyes!" Others perceive increased control over their bodies and life. The looming uncertainty of breathing is controlled by mastering pulmonary functioning through exercise. Imprisoned patients feel liberated when they can breathe unencumbered. After overcoming physical limitations, they report feeling calmer, more secure and happier. A subjective surge of pleasure invades their souls: "I feel like a new man!" Finally, informants judge pulmonary rehabilitation as efficacious if it resuscitates their sense of normal life before illness: "I still depend on others but I can live a more-or-less normal life!" Informants attribute pulmonary rehabilitation efficacy to enhanced access to information about their debilitating health condition. During physiotherapist's home visits, patients feel at ease to ask questions, solicit information and eliminate doubts about COPD.
Patients judge pulmonary rehabilitation's efficacy based on its quality of care, citing three advantages. Firstly, the therapeutic context is a comfortable home instead of an intimidating hospital. At home, they are less of a patient and more a person, surrounded by beloved caretakers. They receive therapists as special guests. Señor Raúl says: "It's better here at home! It's more peaceful and more comfortable". Home is a place believed to be conducive to healing the sick. Secondly, pulmonary rehabilitation's flexible scheduling, personalized activities and adaptation to home conditions all improve the quality of care. Unlike hospital protocols, pulmonary rehabilitation is tailored to patients' daily time schedules, locally-available equipment and individual capacities. Rather than imposing a set of movements and repetitions, pulmonary rehabilitation allows patients to negotiate with the physiotherapist, skirting unrealistic goals. Pulmonary rehabilitation's flexibility inserts the patient's voice -and critical feedback -into program design: "These exercises people can actually do! You can adjust the weight and benefit more! It's a big difference from ordering, 'You must walk 5km a day!' I just give-up… can't do it!" Instead of demanding that patients buy expensive and unfamiliar equipment, apparatuses on hand (e.g. bike, stairs, corridors) are utilized. There is no need to spend money with costly equipment. Such adaptability, informants affirm, is responsible for pulmonary rehabilitation's adoption by the chronically-ill. And, thirdly, pulmonary rehabilitation's quality care out-ranks conventional hospital services, say patients, because the therapeutic relationship is built on open-communication and interpersonal trust. Formal interviews and structured clinical examinations are replaced by informal exchanges, sealing a bond of friendship and caring. Respectful of doctors, Señor Raúl says: "Although I trust doctors at the hospital, I've spoken much more openly to the physiotherapist who visits me!" According to patients' critique, pulmonary rehabilitation's efficacy is due to reaching-out to COPD suffers and sharing intelligible health information in their natural environment.
The following narratives express the personal experience of two persons with COPD, the diagnosis and the changes in life as well as the experience with the Home-Based Pulmonary Rehabilitation Program. Señor Pablo, 71, retired, suffering severe COPD (FEV 1 = 29%pred) is a COPD prisoner -trapped inside his body without free movement when connected to the oxygen machine (1.5L/min; 18hours/daily). After diagnosis, he claims he is "more demanding and intransigent (…) the illness changed my character" and describes the changes in his life: "I used to go out with friends. We 
Discussion
This qualitative research in health reveals a self-perceived GOLD standard of pulmonary functioning constructed by chronic-ill Spanish persons 11 . Ironically, the subjective idiom of distress 12 differs from -even contests -the internationally-recognized biomedical GOLD standard 1 . Lay benchmarks of positive health compares subtle changes in life worlds before illness and after COPD diagnosis -normal life ruptures abruptly. Changes in life's rhythm, body mass, emotional states and social activities are perceived, triggering a symbolic death of normalcy. Inhaling the breath-of-life is forever altered. Patients experience significant losses: active living, muscle mass, vital energy, self-esteem, friends and joyful moments. They report feeling suffocated, dependent on others and stigmatized -prisoners of their own illness. Many suffer low morale and depression. Employing their own GOLD standard, gravely-ill informants critique pulmonary rehabilitation. Empowered with new knowledge, participants judge pulmonary rehabilitation's efficacy in resuscitating a pre-illness way-of-life. Any breathing and QoL improvement is rationalized according to local knowledge not biomedical findings 34 .
This study innovates by taking a patient-centered 24, 25 approach, amplifying a restrictive disease focus. The reference point is the human person not the physical body 35 . The principles of "patient-centered" care are: (1) a health professional's exploration and interpretation of disease and the patient's illness experience, including the feeling of being sick, illness impact on daily-life and expectations of what should be done; (2) a holistic view of the person; (3) a search for common understanding of the problem and its resolution; (4) incorporation of preventive and health promotion measures; (5) enhancement of the therapist-patient relationship and; (6) time and cost effectiveness 25 . As our study confirms, care focused on the patient's reality is a viable alternative to professionally-controlled treatment confined to hospitals. Our pulmonary rehabilitation adapts treatment to in-home and local resources, increasing care for severely-ill, oxygen-dependent and mobility-restricted individuals. Pulmonary rehabilitation enforces autonomy, freechoice and control over one's health -principals of Health Promotion 36 . It compassionately combats human suffering from chronic disease, stereotyped by health-professionals as frustrating, and incurable 37 . In illness narratives, informants express sentiments and describe traumatic experiences heretofore missing in strictly biomedical renditions 3, 14, 21, 38 . The authenticity of patients' voices reveals the human trauma of COPD.
Such meaning-saturated evidence is as significant, we argue, as standardized calculations, statistical probabilities and p-values. The human calculus of COPD is incalculable. Triangulation of anthropological methods enhanced our comprehension of the patient's subjective world of suffering and victories over physical limitations. A critical, close-up evaluation from the patient's emic perspective 39 amplifies classic disease-oriented assessments, humanizing clinical care. This critical theme, however, did not figure into our original research design, which was an oversight. Probing pulmonary rehabilitation's self-perceived efficacy emerged during data analysis. Flexibility and improvisation, embedded in qualitative methods, allowed us to unleash the human spirit and reveal a poignant lay critique locked inside debilitated physical bodies -an element of surprise in our research.
While lay rationalities about chronic illness and treatment efficacy were explored 6, 7, 27 , this study contributes by uncovering a subjective "GOLD standard" heretofore unreported. It is patients' own critical comparison of life before and after COPD, pinpointing subtle, albeit significant changes over time in daily functioning. Recall that retired Señor Pablo critiques his diminished capacity to stroll at the same pace with friends or to stop his grandchildren's hands from slipping out of his grasp and them running off. Even though some studies reveal restrictions and losses in COPD patients' emotional and social realms 13, 14 , this anthropological study details the meaning of functional limitations in real life contexts. It probes what really matters 40 .
Interviews with 12 moderate to severe COPD patients in the United States 41 revealed that physical changes not only made daily activities more difficult but also challenged patients' personal integrity, feelings of effectiveness and world connectedness. Corroborating our results, authors also found losses of patients' functionality and comparisons of functional performance before and after diagnosis 41 . Another study using semi-structured, in-depth interviews with 11 end-stage COPD patients 42 , identified breathlessness as the most frequent physical limitation. Breathing anxiety is precisely what Señor Manolo reports feeling after climbing stairs. Rather than focus on disease-provoked limitations and difficulties, patients' emic viewpoint 39 emphasizes a shift from normal to limited-life -a new functional state. Ten COPD patients in the UK 43 reported that symptoms vary from day-to-day and even hour to hour; daily activities are not as frequent as before: "I used to bathe daily... I miss it!" Like our patients, her informants were less likely to socialize, take holidays and enjoy a normal life. Lucia's frustration at being dependent on her husband for personal care is echoed in an urban slum in Fortaleza, Brazil 3 , where patients experience low self-esteem due to dependency on caregivers and oxygen tanks. Bathing, shopping or attending church are strenuous tasks. Moreover, as curious shoppers gawked at Señor Juan, he suffered the stigma of a 'window shop' illness as did 18 COPD patients in Norway 38 ; doctors berated and blamed them for smoking: "You feel that some doctors think it is simply self-inflicted", they bemoaned. Because our patients are also ex-smokers, we suspect accusatory victim blaming 44 may also be at play -especially in smokefree healthy environments. The loss of normal life is painful for patients. In the Social Origins of Depression 45 , the authors conclude that loss and disappointment are the central features of most events bringing about clinical depression long-term, not short-term, threats correlated with the experience of loss. Loss of an imagined preceding healthy life after being diagnosed with the life-threatening COPD may trigger clinical depression in forlorn patients.
Our informants' subjective critiques of pulmonary rehabilitation's efficacy -like other COPD patients in different cultural settings 13, 23, 46 -affirm its restorative capacity. It promotes human well-being contends Señora Lucía who feels happier, more motivated to live and liberated from COPD after pulmonary rehabilitation; she regains control over her body and life. A patient feels like a new man receiving a second lease of life after pulmonary rehabilitation. Other researchers report similar self-perceived benefits from pulmonary rehabilitation, mostly those that are clinical and hospital-based interventions. After an eight-week outpatient pulmonary rehabilitation 13 participants reported increased confidence and control over breathing crises, improved mobility and physical capacity to perform household tasks; as participation in events improved complaints of social isolation diminished. After an eight-week outpatient pulmonary rehabilitation based in a general hospital, 7 British COPD patients reported a reduction in symptoms, increased self-confidence, improved control over breathlessness, better social interaction and emotional well-being 23 . Unlike these evaluations, our pulmonary rehabilitation was home-based and the 23 patients not only endorsed pulmonary rehabilitation but adamantly favoured home-based over hospital treatment. After one-year pulmonary rehabilitation, 50 very severely-ill COPD patients (also in Spain) report subjective evidence of enhanced exercise tolerance, reduced dyspnoea and QoL improvement 46 . Because health promotion is predicated on creating favourable environments which are conducive to healthier living 36 , there is an urgency to critically evaluate -from the patients' vantage point -home-based pulmonary rehabilitation in diverse cultural contexts.
Our results are relevant to pulmonary rehabilitation team professionals since they reveal patients' private perceptions and experiences of loss, guilt and stigma -the social seeds of depression 45 . As adopted by some pulmonary rehabilitation programs 47, 48 , routine screening and treatment of depression by a mental health specialist appears to be essential. Eradicating COPD's social stigma is also a priority. Global measures to combat prejudice, discrimination and social exclusion 49 may also be effective in this context. Uncovering patients' hidden critiques of hospital and home-based pulmonary rehabilitation's efficacy serves as a critical feedback for health professionals. From the patients' vantage point, the caretaking context -a favourable environment -is paramount for promoting health 36 . Results pinpoint a need for adjusting interventions to individual necessities, local realities and available resources. For our informants, empowering lay people with information is a cornerstone of selfcare and health autonomy 50 . By incorporating exercises into daily-life, patients quickly perceive small -albeit significant -health improvements.
Besides intriguing insights, this study raises unanswered questions: can home-based pulmonary rehabilitation significantly improve exercise compliance and overall health according to both objective and subjective criteria? Can patients score low on quantitative physical assessment scales yet self-report feeling better by qualitative narrative appraisals? This study suggests patients' GOLD standard and self-perceived judgements about pulmonary rehabilitation's efficacy is pivotal for assessing its overall impact on pulmonary health. Qualitative evaluations open new pathways to penetrate patients' lifeworlds. Giving voice to chronically-ill persons yields a poignant critique and critical clues needed to adjust pulmonary rehabilitation to lived reality -an essential task to humanize clinical care 51 .
Resumen
Este estudio explora las experiencias con la enfermedad, la eficacia de la rehabilitación respiratoria percibida por los pacientes con enfermedad pulmonar obstructiva crónica (EPOC) Contributors J. M. S. Pinto participated in the design, acquisition of data, writing of the article; she read and approved the final version of the manuscript. A. Martín-Nogueras participated in the design and acquisition of data, and read and approved the final version of the manuscript. M. Nations participated in the drafting of the article; analysis and interpretation of the data; writing of the article; and its critical reviewing for important intellectual content; she read and approved the final version of the manuscript.
